This cross-sectional, population based study explores the effect of age and gender on resilience and protective factors for mental health in primary school aged children in Brisbane, Australia. Surveys were administered to 1109 male and 1163 female students (N = 2492) in 2004 to assess self-perception of resilience and associated protective factors. Female students are found to be more likely to report higher levels of communication, empathy, help-seeking, and goals for future and aspirations. They also report more positive connections with parents, teachers and adults in the community, and peers in school and outside school, as well as sense of autonomy experience. These differences, however, show changes over time. The interaction between age and gender is significant for empathy and help-seeking, and for adult support at home, at school and in the community, peer support at school and outside schools, and autonomy experience. This is largely explained by the sharp decline in scores for Year 7 girls. The gender differences in individual characteristics and protective factors for primary school children deserve further investigation, in view of their potential implications for mental health prevention and promotion.
Age and Gender Effects on Resilience in
Children and Adolescents
Jing Sun and Donald Stewart Introduction
Prior research has shown that children and adolescents are exposed to a variety of risk factors (Luthar & Cicchetti, 2000) . Risk factors have been defined as hazards relating to the individual or the environment that increase the likelihood of a problem occurring (Rutter, 1987b) . Findings indicate that school-related risk factor are most frequently reported, followed by individual risk factors such as low self-esteem and empathy (Wild, Flisher, Bhana, & Lombard, 2004) , and also environmental risk factors such as conflicts with peers, low support from parents and teachers (Ackerman, Brown, & Izard, 2004; Doll & Lyon, 1998; McBride, 1995) . Further, studies have found that these risk factors are significantly related to mental health problems (Doll & Lyon, 1998) . Thus, daily risk factors, especially when experienced in a cumulative manner, appear to be linked to mental health problems (Doll & Lyon, 1998) . Numerous studies emphasize that enhanced risk factors of present day children and adolescents are related to the remarkable rise in rates of adolescent suicide, depression, and substance abuse (Beam, Gil-Rivas, Greenberger, & Chen, 2002; Plancherel & Bolognini, 1995; Storksen, Roysamb, Moum, & Tambs, 2005) .
Research in psychopathology has provided evidence for the significant role of resilience, particularly when it has conceptualised as successful adaptation despite risk. For example, resilience has been used to characterise individuals who overcome difficult and challenging life circumstances and risk factors (Garmezy, Masten, & Tellegen, 1984; Rutter, 1984; Werner, 1992) . This perspective leads to the conclusion that low levels of individual characteristics such as low self-esteem and self-concept;
and environmental factors such as low level of social support is a significant risk factor for the psychological development in children and adolescents (Beam et al., 2002; Plancherel & Bolognini, 1995; Storksen et al., 2005) .
Operationalisation of resilience
The literature on resilience among children and adolescents resilience tends to be dichotomized (Benard, 1997 (Benard, , 2004 into individual focused characteristics and protective factors. In general, individually focused characteristics are identified via strategies directed towards modifying internal goals, problem solving strategies, and feelings of self-worth. Protective factors, on the other hand, focus on coping, and are reflected via strategies directed towards regulating or modifying external resources or support.
Efficiency of resilience strategies
Studies of children and adolescents have found that both individual characteristics and environmental factors may be negatively related to mental health problems (Torsheim, Aaroe, & Wold, 2001; Tusaie, Puskar, & Sereika, 2007) . These associations indicate that self-esteem, peer support, parent support, and social participation are important to children's mental health status. Moreover, in longitudinal studies, the development of adolescent depression has been found to be predicted by low levels in self-esteem and social support (Torsheim et al., 2001; Tusaie et al., 2007) . Further research (Broderick & Korteland, 2002; Smith & Carlson, 1997) suggests that the efficiency of resilience strategies is significantly influenced by the individual's perceived autonomy in coping with risk factors. Thus, more positive adjustment was shown when efficacy and autonomy was employed to deal with risk factors which were perceived to be controllable. In addition, seeking support in relation to uncontrollable risks was associated with fewer mental health problems.
Age and Gender Effects on resilience
In order to understand the significance of resilience factors in coping with risk factors, several studies have focused their attention on the influence that individual characteristics such as age and gender have on individual's ability to cope with risk factors within their environment.
Age Effects
Most studies of developmental change have found that increases in individual resilience factors such as self-esteem are age-dependent among children and adolescents (aged 5 to 17 years) (Bolognini, Plancherel, Bettwshart, & Halfon, 1996; Frost & McKelvie, 2004; Watkins, Dong, & Xia, 1997) . Further studies confirm this finding, showing that self-esteem is lower in younger children. However, a few studies of 9-14 year old children and adolescents have found decreases in self-esteem with increasing age, suggesting that the relevant individual characteristics are acquired in middle childhood. In contrast, results in terms of developmental changes related to environmental factors are less consistent.
Extensive research has been conducted in recent years to investigate the important relationships between children's resilience, their environments and their mental health and well-being (Garmezy et al., 1984; Luthar, 2003; Werner, 1990) . Resilience has been used to characterise individuals who overcome difficult and challenging life circumstances and risk factors (Garmezy et al., 1984; Luthar, 2003; Rutter, 1984; Werner, 1992) . This perspective has conceptualised resilience as successful adaptation, despite risk. Risk factors have been defined as hazards relating to the individual or the environment that increase the likelihood of a problem occurring (Rutter, 1987a) .
Gender effects
Prior studies indicate that gender has a notable effect on a child's coping strategies (2, 3). Coping strategies can be categorised into two basic types; maladaptive and adaptive strategies (P. Hampel & Petermann, 2005) . Younger boys and girls, and boys from all age groups tend to make more use of adaptive coping strategies that focus on the immediate problem. Strategies are externalised and commonly include direct action, distraction and positive self-instruction (P. Hampel & Petermann, 2005 ; P.
Hampel & Petermann, 2006).
There is also evidence that girls cope with daily stressors by seeking social support and utilising social resources (Frydenberg & Lewis, 1993) . In contrast, boys use physical recreation such as sport to cope with adversity (Frydenberg & Lewis, 1993) .
Despite being under stress, girls have been found to use resilience factors such as seeking and getting support more than boys, with Grotberg finding that girls used these resilience factors more than boys (P. Hampel & Petermann, 2005) .
The studies mentioned above focused on older children, but few studies have examined age and gender differences in resilience in primary school aged children in
Australia. In the current study, the effects of gender and age (late childhood, early, and middle adolescence) on resilience, within 2 domains (individual characteristics and protective factors) were investigated. It was hypothesized that (1) girls would employ more individual focused strategies and protective factor focused strategies than boys. (2) Middle childhood would have higher scores than early adolescence in both individual characteristics and protective factors;
Methods

Research design
A cross-sectional design was employed to analyse a cohort of children in 20 government and Catholic school communities as part of a three-year, multi-strategy health promotion project. The project was oriented around a whole-school approach to promoting resiliency in children of primary school age in school, family and community settings.
Subjects
The study sample comprised 1109 male and 1163 female students attending Years Comparison of the sample in relation to gender and age with the 2002 census sample showed that sample was representative of the population from which it was drawn in regard to gender and age.
Instruments
All the measures referred to are self-reported and identical at each age.
Resiliency scale:
Resilience was assessed by a Resilience Scale modified from the California 
Procedure
The student survey consisted of a self-reported questionnaire on: empathy, communication and cooperation; self-efficacy and problem solving; adult support at home; adult support in school; adult support in the community; peer support; friends outside schools; and meaningful participation in social activities. Data from the student sample were collected by the classroom teachers.
The investigators provided school administrators with a sample parental notification letter, informing parents about the project and giving them and their child the opportunity of signing the form if they did not wish their child to participate in the study. Students for whom the notification was received were excluded from the survey. Following this, a consent form was given to each student before the actual survey started. Approximately 10% of the eligible students either were absent from school or did not complete more than 50% of the questions. These students were not included in the study. Therefore, the final sample consisted of approximately 90% of the Year 3, 5 and 7 students in 18 primary schools.
The questionnaire was administered by trained class teachers during the school day and in the classroom setting in order to maximize participation. The investigators explained the procedures and answered any questions about the assessment measures in staff meetings to the class teachers. Students were given 30-40 minutes to complete the questionnaires. The completion of the questionnaire was voluntary and anonymous and students were informed that: (1) responses would not be seen by parents or school staff, (2) responses would be private and students should not attempt to see others' answers or discuss responses while the survey way being administered, (3) students had the right not to answer the questions if they felt uncomfortable about them (4) students should try to answer the questions honestly.
Further details of these procedures and their reliability are found in Sun and Stewart (2007) .
Analysis
All data were analysed using the SPSS package version 14.0. Individual characteristics and protective factor variables included in the analyses are continuous, and age and gender are categorical. The differences between boys and girls, differences between students in Years 3, 5 and 7, and the interactions between age and gender were analysed by multivariate analysis of variance (MANOVA). Effects on the 13 subscales were detected by univariate analyses of variance (ANOVAs). With regard to multiple tests, only results of univariate analyses with p < .01 are considered. Table 1 shows the differences between boys and girls for resiliency and protective factors.
Results
INSERT Table 1 Gender effect Table 2 ) that all subscales except "prosocial peers" and "meaningful participation in social activities" significantly contribute to the differences between boys and girls in terms of protective factors, where boys show lower scores than girls. Tables 1 and 2 shows the differences between Year 3, 5 and 7 students for the individual characteristics and protective factors subscales. Age has significant effects on overall individual characteristics (F = 23.46, p <. 001), and protective factors (F = 16.85, p <.001).
Age effect
Univariate analysis of variance further shows that four subscales of individual factors contributed to the significant differences between Year 3, 5, and 7 students.
Year 3 students (8 year olds) showed significantly higher scores than both Year 5 (10 year olds) and Year 7 students (12 year olds) on the communication, empathy, helpseeking; whereas Year 5 students had higher scores than Year 3 and 7 students on goals and aspirations subscale.
Univariate analysis of variance shows that all of the subscales of the protective Factor Scale contributed to the significant differences between Year 3, 5 and 7 students. Table 1 shows the inconsistent patterns in the differences between these three age groups, in which Year 5 students had higher scores in family support, community support than Year 3, the scores in peer support significantly increased with age. The scores in school support, prosocial peers, autonomy experiences, and meaningful participation in activities significantly decreased with age.
All results were confirmed by analyses of variance.
Age and Gender Interaction
Because MANOVAs revealed main effects of age group and gender, an additional MANOVA was performed to determine the interaction effect of age group by gender.
Thereby, a significant interaction effect was found (Wilks's F(10, 5058) = 2.55, P < .01) for individual factors, and (Wilks's F (12, 5056) = 2.83, P < 0.001) protective factors.
The Resilience subscales on empathy and help-seeking contributed significantly to the age and gender interaction, as shown in Table 1 . The scores for empathy and help-seeking decrease with age in general, with girls having higher scores than boys.
However, boys show greater decreasing scores with age than girls.
All of the protective factor subscales except 'family support' and 'community support' contributed to the significant interaction between age and gender in students.
Post hoc students' t tests revealed that interaction effects were mostly explained by females in Year 7. Thus, with regards to individual characteristics, girls in early adolescence (Year 7) used less communication, showed less esteem and empathy, sought less help from other people, showed less goals and aspirations than girls in early (Year 3) and middle childhood (Year 5). With regards to protective factors, girls in early adolescence felt they had less school support, had less prosocial peers, participate less and had less autonomy than Year 3 and Year 5 girls. In contrast, girls in early adolescence in Year 7 had more peer support thanYears 3 and 5.
Compared to their male counterparts, girls in the early adolescence scored higher on communication (t = 4.44, P < 0.001), empathy (t = 7.33, P < 0.001), and helpseeking (t = 4.82, P < 0.001) of individual characteristics, and family support ( t = 2.59, P < 0.01), school support (t = 4.98, P < 0.001), community support (t = 2.98, P < 0.05), autonomy experience (t = 5.13, P < 0.001), and peer support (t = 7.18, P < 0.001). In respect to male individual characteristics, early adolescent boys scored lower than year 3 students on communication (F = 11.26, P < 0.001), empathy (F = 20.15, P < 0.001), and help-seeking (F = 29.99, P < 0.001). With regards to protective factors, early adolescent boys score lower than year 3 students on school support (F = 25.69, P < 0.001), autonomy experience (F = 17.87, P < 0.001), prosocial peers (F = 15.25, P < 0.001), and meaningful participation (F = 15.25, p < 0.001).
Discussion
This research demonstrates the impact of age and gender on scores of resilience for primary school students. The interaction between age and gender is significant for empathy and help-seeking of individual characteristics, and significant school support, peer support, prosocial peers, meaningful participation in school activities, and autonomy experience.
Gender differences
In this study, female students have consistently been found to have higher scores than boys for individual characteristics in communication, empathy, help-seeking and goals and aspirations. They are also more likely to report positive connections with parents, teachers, and adults in the community, peer relations and autonomy experiences, than boys. There is no difference in self-esteem between girls and boys.
The results of this study regarding gender differences in self-esteem is inconsistent with those of other studies which indicate for younger children that in terms of selfesteem, girls have higher scores than boys (Bolognini et al., 1996; Watkins et al., 1997) . The higher scores in girls than boys in communication, empathy, help-seeking and goals and aspiration which are related to social relations and social skills development are consistent with previous studies (Broderick & Korteland, 2002; Frydenberg & Lewis, 1993; P. Hampel & Petermann, 2005) . The gender differences in resilience found in the study indicate the emergence of gender-specific behavioural characteristics at primary school age, such as girls having a more positive level of social emotional development (communication, empathy, help-seeking and autonomy experience) and a higher level of caring relations with adults and peers and social support than boys.
Relational theory views girls as tending to explore who they are in relation to others rather than in isolation (Miller, 1986) and seeking out mutually empathic connections in all primary relationships. Miller (1986) claims that a fundamental aspect of a girl's psychological growth is seeing herself as a relational entity. This perspective assumes that positive outcomes will result from these relationships, such and empathic copers especially in interpersonal domain. Based on the findings of the current study, it may be the case that female students use more emotionally focused strategies than boys such as communication strategies, empathy, and help-seeking, they also showed wishful thinking such as having goals and aspirations.
Age differences
An additional issue to consider is how the actual level of children's perceptions influencing their perception of social support from family and community, selfesteem and goals and aspirations (Belgrave et al., 2000) .
The increasing self-esteem score in boys and decreasing score in girls is consistent with previous studies (Bolognini et al., 1996; Watkins et al., 1997) becomes an important element of stress mediation (Smith & Carlson, 1997) .
Moreover, the social support one receives during childhood can positively affect development (Jacobs et al., 2002; Roeser, Eccles, & Sameroff, 2000) . Although these
proposed linkages need to be tested longitudinally, the results of this study provide evidence for the ways individual characteristics and protective factors can work together to promote mental health in children.
For boys, their belief in the importance and usefulness of empathy, communication and cooperation decreases with age. This suggests that boys become less interested in using social strategies such as empathy, communication and cooperation to solve problems. For girls, however, they favour strategies associated with empathy, communication and cooperation to express themselves, to seek help and for solving problems. As indicated in previous studies, boys take a different path in developing their self-concept from girls, as boys develop their identities through a process of separation and autonomy whereas a girl's development is one of becoming a person of relationships, a 'self with others' (Gilligan, 1982) . Heyman and Legare (2004) also report that girls are more prosocial than boys, and boys are more individual and autonomous than girls, suggesting the developmental trends in resilience factors in girls and boys show different patterns, with boys being more problem solving and individually oriented, whereas girls are more social and interrelational oriented.
The increasingly significant difference between boys and girls with age in individual characteristics and protective factors in resilience, may be explained by the period of gender-role intensification in early adolescence, when boys and girls will be pressured to adopt more difference in their interests, domain values and activities (Bolognini et al., 1996; Hill & Lynch, 1983) ; it may also be because early adolescence coincides with a time of important choices concerning school courses, extra-curricular or leisure-time activities, life-style, and choices in social relationships and friendships. For these reasons, early adolescence is a time when resilience is especially necessary as a healthy foundation, but needs to be gender sensitive in order to enable the person to make adequate choices.
The decreased scores for girls from Year 5 to Year 7 is different from boys who showed more steady development from Year 5 to Year 7 in individual characteristics and protective factors of resilience.
In summary, this study has found that female students are more likely to report higher levels of empathy, communication and cooperation, and positive connections with parents, teachers, adults in the community, with peers in school and outside school, and autonomy experiences. Also, it has found that these differences show changes over time. The age and gender interaction is significant for empathy, communication and cooperation and for support from adults at home, school and community, peer support at school and outside school and autonomy experience.
Implication, Limitations and Final Conclusions
There is limited research into the age and gender effect on resilience in primary school aged children and this paper provides an initial opportunity to study this important area. However, some limitations are apparent. First, on the basis of the sample examined in this study, findings are restricted on resilience in the Australian culture. Despite a number of cross-cultural studies that revealed similar results on resilience in North American and European samples (Frydenberg & Lewis, 1993; Prelow, Weaver, & Swenson, 2006) , cultural differences cannot be ruled out. Second, resilience has been assessed by a self-report questionnaire, but other informants were not included. Third, more contemporary theories have portrayed males as competitive and task-oriented in problem solving, especially in work domains, although these questions were not adequately assessed in this study. Important factors such as problem focused coping strategies, sports, academic interests in children, have to be acknowledged in future studies to improve the understanding of age and gender effects on resilience. Conclusively, however, the results of this study support the multidimensional operationalization of resilience. Thereby, inconsistent findings of studies examining effects of age and gender on resilience styles can be partly explained by methodological differences. Furthermore, by applying this multidimensional approach to evaluation, resilience patterns, whose clinical relevance has been shown, can be detected. Thus, more specific assessments of individual resources and deficits in resilience, better adjustments of intervention programs to diagnosed coping patterns, and more comprehensive evaluations of intervention programs are available. Finally, findings warrant further investigations of the interaction effects of age and gender on resilience. With such information, early adolescents who were identified as a risk population could be specifically supported by preventive mental health care in Australia, or elsewhere. 
